Both 127 I (the stable control isotope) and radioactive 125 I films were deposited onto Au(111)/mica substrates from a 161 μM alkaline (10 -5 M NaOH) solution of NaI in H 2 O and dried in air before the excess I was rinsed off with methanol (≥ 99.9% pure, Sigma-Aldrich). The 125 I films were then transported in air to our lab within 6-33 hours of preparation while being held in a 500 μF capacitor to attenuate surface charge accumulation 33 .
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Experimental Results
All of the experiments were performed in one of two UHV chambers in the Sykes group laboratory at Tufts University. All images of radioactive 125 I/Au samples were taken in an Omicron Nanotechnology LT-STM at 5 K.
The parallel plate electron collector experiments took place in the LT-STM instrument, with a sample and plate temperature of 80 K to minimize any change in gap size due to thermal fluctuations. The metallic collector plate surface was made by modifying a commercial STM tip holder to be completely flat and then sputter coating it with Au. The graphite collector plate surface was made by affixing a 0.6 mm thick layer of graphite to the collector plate, with the same area. Given the areal density of the (√3⨯√3)R30° I/Au(111) monolayer, 4.624 atoms/nm 2 , and the collector plate area, 9.6 mm 2 (3.5 mm diameter), the number of atoms sampled is 4.45 × 10
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. We made a -9.25% correction to this number to account for the age of the sample at the time of measurement (i.e. 9.25% of the originally deposited 
With the collector plate at 0.00 V we measure a current of -8.62 pA to the collector and at -10.0 V we measure 3.16 pA; therefore with a -10 V potential in front of the sample surface we are able to supress 7. 35 I decay with less than 10 eV of kinetic energy. Charlton and co-workers calculated that the number of emitted primary electrons with energies < 10 eV is 2.1 electrons/decay 3 , only half of which will be emitted away from the sample surface in our experiment. Therefore, the number of secondary electrons emitted from the surface of our sample is 12.4 e -/decay, which is 6 times larger than the calculated value for atomic 2 hemispherical electron energy analyser (CHA) (the X-ray source was not used to stimulate emission). Emission spectra were collected with the CHA running in constant retardation ratio (CRR) mode and with the sample at a negative voltage relative to the analyser. Close inspection of Figure 1c reveals the initial Te formed in the 4+ oxidation state caused by exposure to air during transportation of the as formed sample.
DFT Results
Density functional theory (DFT) calculations with the Perdew-Burke-Ernzerhof (PBE) 34 exchange-correlation functional were performed as part of this study. The periodic plane wave DFT code VASP was used 35, 36 . Valence electrons were expanded in plane waves with a cut-off energy of 300 eV, while core electrons were replaced by projector augmented wave (PAW) potentials 37 . The unreconstructed Au(111) surface was modelled by a 4 atomic layer thick slab with a variety of lateral unit cells, so as to model different adsorption structures at different I and Te coverages. The Au atoms in the bottom layers were fixed at their bulk-truncated positions and the PBE lattice constant was used throughout 38 . A 15 Å vacuum along the surface normal was used to separate slabs in adjacent cells. A 6×6×1 Monkhorst-Pack k-point grid was used per √3×√3 unit cell for the structure optimizations 39 . The wavefunction was re-computed from the optimized structures with a 14×14×1 Monkhorst-Pack k-point grid per √3×√3 unit cell for the STM simulations. The Tersoff-Hamann approximation with an s-like tip was used to simulate the STM images 40, 41 . The pure I monolayer and the mixed Te/I monolayer were modelled at a coverage of ⅓ of a monolayer, which corresponds to four adsorbate atoms per 2√3 × 2√3 unit cell, four I atoms in the case of the pure I monolayer, and three I and one Te atom for the mixed monolayer. Adsorption energies E ads were computed with Equation 4,
where E AuI3/X is the total energy of the adsorbed monolayer (either a pure iodine or a mixed iodine/tellurium monolayer) on Au, E AuI3 the energy of an I overlayer with one unoccupied adsorption site on the gold surface, and E X the energy of the an isolated X (X = I, Te) atom in the gas phase. The most stable adsorption site for Te and I was found to be the hollow site for both species. The adsorption energy according to Equation 4 was found to be -3.1 eV and -2.1 eV for Te and I respectively. Thus Te interacts more strongly with the Au(111) surface than I does.
Electron scattering inside of a spherical substrate
The key parameter that makes Au films analogous to nanoparticles is the short inelastic mean free path (IMFP) of the electron in Au metal (0.4 -24 nm in the 10 -35,000 eV energy range, as shown in Table S1 ). We note that 80% of the secondary-generating electrons emitted from 125 I have an IMFP less than 2 nm-well below the typical nanoparticle diameter.
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We can quantify the particle size effect by integrating the proportion of electrons that undergo their first scattering event within the nanoparticle's spherical volume over all angles of emission.
ε are their yields (per decay), β ε are their mean free paths in Au, and D is the diameter of the particle. In Table S2 we show the results as a function of nanoparticle diameter, noting that 5.6 e -are scattered per decay in the planar Au substrate. For a planar system half of the 11.2 primary electrons will be emitted into the substrate and will undergo scattering. It is known that 10 nm nanoparticles or smaller are able to penetrate the cell nucleus [26] [27] [28] ; from our calculations nanoparticles of this size would only have a 14% reduction in electrons that would undergo at least one inelastic scattering event. Furthermore, previous Monte Carlo studies have shown that the emitted secondaries from a primary electron of 250 eV incident upon Al will all be generated within 2 nm of the surface 43 . Given that 80% of 125 I secondary-generating primaries in Au are of similar or shorter IMFP to a 250 eV electron in Al, we assert that a 10 nm particle would be large enough to accommodate the full cascade of scattering events that produce the secondary electron cascade. 
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